Of course, it gives rise to the same surface on We will require that this surface on Tn + 1 has no selfintersections which amounts to the following DEFINITION The definition of these minimal energy orbits and their construction is generalized by our minimal solutions. We dropped the term « energy » since the variational expression may represent the « action » in mechanics or some other physical quantity. There is a difference, however, which is basic. In Aubry's theory every minimal energy orbit has a monotonicity property which corresponds to the absence of selfintersections in our picture. This is due to the fact that Aubry's theory refers to one dimensional discrete orbits, corresponding to n = 1 in our situation, while for n &#x3E; 1 the nonselfintersection property has to be imposed. We showed in an earlier note [20 ] that the variational problem underlying Aubry's theory [2 ] for discrete orbits can be replaced by a variational problem (1.2) for n = 1 where the monotone twist property translates into the Legendre condition.
There is a translation of the other concepts: An In other words, the function is harmonic in and satisfies M(jc + j) = u(x) and therefore is a constant, say f3, proving the claim.
Actually, for n = 1 the linear functions are the only harmonic functions which are automatically nonselfintersecting. This holds generally for variational problems (2.1) satisfying (2.2) if n = 1. However, for n &#x3E; 2 it is easy to find minimal solutions with selfintersections ; e. g. the harmonic function u = In other words, the condition that the minimal energy orbits have no selfintersections has to be imposed only for n &#x3E; 2.
The main result of this section is contained in the following In geometric terms this means that the surface z = u(x) has a distance c 1 from the hyperplane z = IX.X + u(0). We will refer to a as the rotation vector of u.
The proof depends strongly on the basic work by De Giorgi, Ladyzhenskaya and Ural'tseva, Giaquinta and Giusti, Trudinger and others. First of all, according to Giaquinta and Giusti every minimal solution is locally bounded and even Holder continuous, so that it makes sense to speak of its value at a point. This is proven by Giaquinta and Giusti by verifying that these minimal solutions u (and more generally quasiminima) as well as -u satisfy the inequalities (see [7] , Section 4 ; we speciaoo). By choosing a subsequence which converges weakly in W1~2(~') and using the lower semicontinuity one obtains the desired û* E W1°2(S2') as in [ Consequently the class of minimal periodic orbits is characterized by x alone ; therefore we will from now on denote it by Proof -We observe that for u E ~~l(a, r') and y E r also belongs to r'). 
